Functional, morphological and metabolic characteristics of isolated hearts from normotensive and spontaneously hypertensive rats before, during and after renal hypertension.
It has been much discussed whether left ventricular hypertrophy (LVH) in hypertension implies improved or impaired cardiac performance, mainly because experiments in various hypertensive models have given controversial results. It has, for example, been suggested that increased collagen content may depress LV function both in renal and spontaneous hypertension (SHR) in rats. For such reasons cardiac performance was studied both in SHR and in normotensive control rats (NCR) before and during superimposed two-kidney, one clip Goldblatt hypertension, and also 1 week after reversal of hypertension by unclipping. The LV function of the isolated hearts was determined in an antegrade working heart perfusion system. Further, myocardial morphology, with regard to fibrous tissue infiltration and energy metabolic status, were evaluated in the renal hypertensive rats before and after unclipping. Compared with NCR, maximal cardiac performance was elevated in the hypertrophied SHR hearts, but depressed when renal hypertension was superimposed, even though this led to further LVH. However, one week after reversal of renal hypertension, when LVH was still considerable, cardiac function was increased well above the control level, even though the stores of high energy compounds and the content of myocardial fibrous tissue was almost the same as during renal hypertension. It is concluded that LVH generally enhances cardiac performance, but that concomitant renal hypertension exerts a cardio-depressive influence which can neither be ascribed to an increased fibrous tissue content nor to a reduced energy charge potential. It is therefore suggested that some negative inotropic agent of renal or extrarenal origin is released during two-kidney, one clip renal hypertension, which offsets the enhanced performance induced by the left ventricular hypertrophy.